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. ™
AC/DC Converters — ActivePSR
] ] e Chargers for Cell Phones, PDAs, MP3, PMPs, DSCs, and Other Portable Devices
Applications e RCC Adapter or Linear Adapter Replacements

e Standby and Auxiliary Supplies

e White LED Lighting
ACT361 6.0W PSR® <150mW @ VAC = 230V Adjustable to 40kHz SOT23-6
ACT364 6.5W PSR® < 150mW @ VAC = 230V Adjustable to 80kHz SOT23-6
ACT365 12.5W PSR® < 150mW @ VAC = 230V Adjustable to 80kHz SOP8
ACT366 14.5W PSR® <150mW @ VAC = 230V Adjustable to 80kHz SOP8-EP
ACT334 6.5W PSR® < 30mW @ VAC = 230V Adjustable to 80kHz SOT23-6
ACT336 7.0W PSR® < 30mW @ VAC = 230V Adjustable to 80kHz SOP8
ACT337 12.5W PSR® < 30mW @ VAC = 230V Adjustable to 80kHz SOP8
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ACT361 5V/1000MA CHARGER

Input Voltage | Device | Standby Power

Output Voltage

Power output | Transformer Topology

85-264VAC ACT361 150mwW

5V

5W EE16 Flyback

L=51.0mm
W=31.1mm
H=14.2mm

Operation and Application

Figure 1 is the schematic of an offline charger
using ACT361 to provide output power of
5V1000mA. This circuit is a typical flyback power
supply which includes the AC rectified circuit (D1-
D4,C1, L1, L2, C2),power drive circuit (BD pin,
Q1), secondary rectified circuit (D7, C6) and the
IC control circuit. ACT361 is a Primary Side
Regulator (PSR) so that the power supply unit
can regulate current and voltage without Opto-
coupler. Pin 4 and Pin 2 are the VDD and ground
pins to provide power for the IC. Pin 3 is the base
drive for the NPN transistor. Pin 1 is the switching
pin. Pin 5 is the feedback pin that senses the out-
put current and output voltage. Pin 6 is the peak
current sense pin. Resistance of R7 determines
the output DC cord compensation percentage.
This circuit can be used as universal charger for
Cell Phones, PDAs, MP3,Portable Media Play-
ers, DSCs, and Other Portable Devices and Ap-
pliances.

Key Component Selection
The maximum output current is decided by for-
mula(1).

1 0.9*%0.396 x F.
= =xLp x( P x (T Tswy ()
2 Res

Lp is the transformer inductance value, Rcs is the
current sense resistor, which is shown as R4 in
the schematic. Fsw is the switching frequency,
which design value is 45kHz. n is the overall sys-
tem efficiency, which value is approximately
equal to 70%. Voutcc is the output voltage, which
setting is through the flyback voltage of auxiliary
winding and the feedback resistor R8, R9 as
shown in formula (2).

|
outcc
Vource

N

Vource =Vrer X (1+ &) x N (2)
9 AUX

Np/Ns/Naux (140/10/14) must be designed cor-
rectly to ensure it operates in DCM in all condi-
tions. A design value Voutcc equal to 5V and
loutcc_min equal to 1000mA are used to do the
design. Ns and Naux are number of turns of sec-
ondary and auxiliary of the transformer. VSEC_R
is the forward voltage drop of the output rectifier
diode at approximately 0.1A bias. The peak cur-
rent limit is set by (0.396x0.9)/Rcs.

_VSEC R

Figure 1:

Schematic of Charger
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High Efficiency AG/DC Primary Switching Solutions
ACT361 5V/1000MA CHARGER

Bill of Materials Electrical specifications
REF DESCRIPTION MFTR Item Description Condition Limits
C1,Cc2 Capacitor, Electrolytic, 6.8uF/400V, 10x12mm KSC 1 Electrical 50Hz, 1 minute, from primary and 3000Vac
Strength secondary
Cc3 Capacitor, Ceramic,1000pF/500V,1206,SMD POE -
2 P1 Inductance 2’{;’:5‘;’;‘@';@‘“’*" [ & ) B el 1.7mH£%7
C4 Capacitor, Electrolytic,10uF/50V,5x11mm KSC
3 P1 Leakage Inductance between pins 3 and 5 with 75uH
C5 Capacitor, Electrolytic, 680uF/10V, 8x12mm KSC Inductance pins 1-2 and 6-8 shorted H
C6 Capacitor, Electrolytic, 220uF/10V, 5x11mm KSC PCB TO p an d B OttO m LayerS
C7 Capacitor, Ceramic,1000pF/50V, 0805, SMD POE
D1-D4 Diode,Rectifier,1000V/1A,1N4007, DO-41 Good-Ark
D5,D6 Diode,Ultra Fast, FR107,1000V/1.0A, DO-41 Good-Ark
D8 Diode, schottky, 40V/2A, SB210, DO-15 Good-Ark
L1 Axial Inductor, 2.2mH, 0410,Dip Amode Tech
L2 Axial Inductor, 220uH, 0410,Dip Amode Tech
Q2 Transistor, HFE 20-25, NPN,D13003X,TO-126 Huawei
PCB1  [PCB, L*W*T=58x31.2x1.6mm,Cem-1,Rev:A Jintong Typical Performance Characteristics
FR1 Wire Round Resistor,1W,10Q ,KNP, 5% TY-OHM
R1 Chip Resistor, 750kQ, 1206, 5% TY-OHM S Standby Power Vs Input Voltage
R2,R3 Chip Resistor, 5.1MQ, 1206, 5% TY-OHM E, 100
R4 Chip Resistor, 0.787Q, 1206,1% TY-OHM Eg'a 80
R5  |Chip Resistor, 220, 0805, 5% TY-OHM 2 o
> 40
R6 Chip Resistor, 220, 0603, 5% TY-OHM % 5
=
R7 Chip Resistor, 162kQ, 0805, 5% TY-OHM ?\:; 0
R8 Chip Resistor, 54.9kQ, 0805,1% TY-OHM 85 115 230 264
R9  [Chip Resistor, 9.76kQ, 0805, 1% TY-OHM Input Voltage (VAC)
R11 Chip Resistor, 1.2kQ, 0805, 5% TY-OHM STANDBY POWER
R13 Chip Resistor, 10Q, 0805, 5% TY-OHM
R14,R15 [Chip Resistor, 2.2kQ ohm, 0805, 5% TY-OHM Average Efficiency Vs Vin
T Transformer, Lp=1.7mH, EE16 74.00%
U1 IC, ACT361,S0T23-6 Active-Semi. g 7200 0\.
S 70.00% - 2
USB USB, Rev:A 5 . =4 Efficiency Vs Vin
CoretsH) g OEltw 115V,230
W 66.00%
[y Core 5 5
pins 2) 64.00%
Fhi 1@ $@00000 F2 00000 N | margin tape MG 110 135 160 185 910 935
vc | {/6C000000 510000000 Fing ® .
g_mz:ﬁooooooo 511000000 Ml mergin ape 3 O st Vin
OOOOOOOO 00000000Q0)
OOOO000OPI0OO000O
P ©00000000 0000000000 ¢ EFFICIENCY
V-l Characterlstic Vs VIn{2517)
S Pin1 G
. —— Bl
Build up e S EEEEEEEE ——
Terminal Wire Insulation z e 2300
9 Start iy Type Size*QTY Layer Thick/Wide Ly > am 2547
ish er Tz
3 = 47 2UEW 0.150*1 1 0.025"8.5W § e — — High B
P1 <~ < a7 2UEW 0.1501 1 0.025'8.5W 2 ron i T
O W) 200 300 400 SO0 £00 TOF OO0 D00 1000 1900 1200 1300
-> 5 46 2UEW 0.150*1 1 0.025*8.5W ° c (ma)
lIlPLI‘ urrant{m.
SH1 2 NC 8 2UEW 0.120*1 1 0.025*8.5W 2
CCICV CURVE
S$1 8 6 10 TEX-E 0.500*1 1 0.025*8.5W 2
4 2 EVALUATION KITS Vin Vo lo
P2 14 2UEW 0.150*2 1 0.025*8.5W 2
1 4
— — 5 a —— e a oy —— 2 ACT361-01 85-264Vac 4.75-5.25V 1000-1268mA

Note:1.SH1,SH2 are shielding; P1 & P2 are primary and S1is
secondary.(Bobbin:EE16)
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ACT364 5V/1000MA CHARGER

Input Voltage | Device | Standby Power

Output Voltage

Power output | Transformer Topology

85-264VAC ACT364 150mwW

5V

5W EPC13 Flyback

L=41.3mm
W=28.1mm
H=13.2mm

Operation and Application

Figure 1 is the schematic of an offline charger
using ACT364 to provide output power of
5V1000mA. This circuit is a typical flyback power
supply which includes the AC rectified circuit
(BD1,C1, L1,C2),power drive circuit (BD pin, Q1),
secondary rectified circuit (D8,C5,C6) and the IC
control circuit. ACT364 is a Primary Side Regula-
tor (PSR) so that the power supply unit can regu-
late current and voltage without Opto-coupler. Pin
4 and Pin 2 are the VDD and ground pins to pro-
vide power for the IC. Pin 3 is the base drive for
the NPN transistor. Pin 1 is the switching pin. Pin
5 is the feedback pin that senses the output cur-
rent and output voltage. Pin 6 is the peak current
sense pin. Resistance of R10 determines the
output DC cord compensation percentage.

This circuit can be used as universal charger for
Cell Phones, PDAs, MP3,Portable Media Play-
ers, DSCs, and Other Portable Devices and Ap-
pliances.

Key Component Selection

The maximum output current is decided by for-

mula(1).
1

| =—xL
OuUTCC P
2

0.9*0.396 xF,
)2 X(’] SW ) (1)
RCS

Lp is the transformer inductance value, Rcs is the
current sense resistor, which is shown as R9 in
the schematic. Fsw is the switching frequency,
which design value is 75kHz. n is the overall sys-
tem efficiency, which value is approximately
equal to 70%. Voutcc is the output voltage, which
setting is through the flyback voltage of auxiliary
winding and the feedback resistor R5, R6 as
shown in formula (2).

Ry N

Np/Ns/Naux (147/9/24) must be designed cor-
rectly to ensure it operates in DCM in all condi-
tions. A design value Voutcc equal to 5V and
loutcc_min equal to 1000mA are used to do the
design. Ns and Naux are number of turns of sec-
ondary and auxiliary of the transformer. VSEC_R
is the forward voltage drop of the output rectifier
diode at approximately 0.1A bias. The peak cur-
rent limit is set by (0.396x0.9)/Rcs.

x(

VOUTCC

Vouree=Vaerx(1+ (2)

_VSEC_R

Figure 1:
Schematic of Charger
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— MK , DBSK34 + .
R2 470Q R11 7<C5 c6
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51MQ D6 R 6.3V 6.3V
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ACT364 5V/1000MA CHARGER

Bill of Materials Electrical specifications
REF DESCRIPTION MFTR Item Description Condition Limits
C1 Capacitor, Electrolytic, 4.7uF/400V,8 x12mm Koshin 1 Electrical 50Hz, 1 minute, from primary and 3000Vac
Strength secondary
Cc2 Capacitor, Electrolytic, 6.8uF/400V,8 x12mm Koshin 5 o1 Inductance IRdUctanca berwaen|pinelland/ATat P
1Vac & 1kHz : ="
C3 Capacitor, Ceramic,1000pF/500V,1206,SMD POE
£ i 3 P1 Leakage Inductance between pins 1 and 4 with 75uH
Cc4 Capacitor, Ceramic,4.7uF/35V,0805,SMD POE Inductance pins 2-3 and 6-10 shorted
C5,C6 Capacitor, Solid, 330pF/6.3V, 6.3 xX9mm KSC PCB TOp and Bottom Layers
Cc9 Capacitor, Ceramic,1000pF/50V,0805,SMD POE
BD1 Bridge,B6S,600V/0.5A,MDI,SMD PANJIT
D5,D6 Diode, Ultra Fast, RS1M,1000V/1.0A, SMA Good-Ark
D8 Diode, Schottky, 40V/3A, SK34, SMB Good-Ark
L1 Axial Inductor, 1.5mH, 0410, DIP Amode Tech
Q1 Transistor, NPN, 700V,1.5A, D13003, TO-251AB Huawei
PCB1 PCB, L*W*T=42x28 x1.0mm, FR-4,Rev:ACT364_00_1 Jintong T p'cal Performance Characterlstlcs
| ISTI
FR1 Fusible Resistor, 1W, 10Q, 5% TY-OHM y
R1,R4 Chip Resistor, 220, 0805, 5% TY-OHM Standby Power Vs |nput Vo|tage
R2 Chip Resistor, 470Q, 0805, 5% TY-OHM 120.00
R3 Chip Resistor, 750k Q, 0805, 5% TY-OHM % 100.00
o 80.00
R5 Chip Resistor, 61k Q, 0805, 1% TY-OHM E 60.00
i X
R6 Chip Resistor, 11. 8kQ, 0805, 1% TY-OHM -é‘ 40.00
c
R7,R8  |Chip Resistor, 5.1MQ, 0805, 5% TY-OHM g 00
0.00
R9 Chip Resistor, 1.07Q, 1206, 1% TY-OHM 90 115 230 264
R10 Chip Resistor, 162k, 0805, 5% TY-OHM Input Voltage (VAC)
R11 Chip Resistor, 1.1k, 0805, 5% TY-OHM STANDBY POWER
R13 Chip Resistor, 10Q, 0805, 5% TY-OHM
R14  |Bead, GZ2012D121,0805 KC Average Efficiency Vs Vin
74.00%
T1 Transformer, Lp = 1.75mH+7%, EPC13
- - 3 72.00% (2
U1 IC, ACT364US-T, SOT23-6 Active-Semi c 70.00% I e
f S . - g o —4—Effidency Vs Vin -~
Transformer Specitication £ 0BA0x 115V,230
—Pin3 W 66.00%
1 i
o 64.00%
o pin2 oM L e 110 135 160 185 210 235
Py | E00000000s100600000] Pini0 Vin
4 hd ﬁ%g\z—--ooooooooomoooooooo)
Reverse nG s1 Pin2 @000 00000SHIOOO00000D)
3
" 1P 209000000000000C0) EFFICIENCY
6 OO000OOOPIOOOOOO
i #000000000000000000 H V-l Characteristic Vs Vin(25C)
2 [ I ! i
Sore_ NN e
SH2 s o} e \“ .
. T
Build up £ i
B 1 o e S e L T Mt I LR B
. Terminal Wire Insulation 5 1 2647
Y:g'd' - Turns %L 200 P e e .
Start fin- Type Size*QTY Layer | Thickmide Lay 5 High imit
—#%— Low limi
4 = 49 2UEW 0.120*1 1 0.025*8.5W 000 '
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
P1 & & 49 2UEW 0.120*1 1 0.025*8.5W
Output Current(mA)
= 1 49 2UEW 0.120*1 1 0.025*8.5W
SH1 2 NC 49 2UEW 0.120*1 1 0.025*8.5W CC/CV CURVE
P2 2 3 24 2UEW 0.120*1 1 0.025*8.5W 1 EVALUATION KITS Vin Vo o
S1 10 6 9 TEX-E 0.400*1 1 0.025*8.5W 2
SH2 5 & 1 3 ACT364_00_1 85-264Vac 4.75-5.25V 1000-1300mA

Note:1.SH1,SH2 are shielding; P1 & P2 are primary and S1is
secondary.(Bobbin:EPC13)
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ACT365 5V/2100MA CHARGER

Input Voltage Device Standby Power | Output Voltage | Power output | Transformer Topology
85-264VAC ACT365SH 150mwW 5V 10.5W EPC17 Flyback
Key Component Selection
L=40.0mm The maximum output current is decided by for-
W=28.1mm mula (1).
vy 1 0.9*0.396 F
H=22.1mm louree = =% Lp x( ) x (L Ty (1)
2 RCS VOUTCC

Operation and Application

Figure 1 is the schematic of an offline charger
using ACT365 to provide output power of
5V2100mA. This circuit is a typical flyback power
supply which includes the AC rectified circuit
(BD1,C1, C2),power drive circuit (BD pin, Q1),
secondary rectified circuit (D8, C5,C6) and the IC
control circuit. ACT365SH is a Primary Side
Regulator (PSR) so that the power supply unit
can regulate current and voltage without Opto-
coupler. Pin 6 and Pin 2,4,7 are the VDD and
ground pins to provide power for the IC. Pin 8 is
the base drive for the NPN transistor. Pin 1 is the
switching pin. Pin 5 is the feedback pin that
senses the output current and output voltage. Pin
3 is the peak current sense pin. Resistance of
R10 determines the output DC cord compensa-
tion percentage. This circuit can be used as uni-
versal charger for Cell Phones, PDAs,
MP3,Portable Media Players, Shaver, DSCs, and
Other Portable Devices and Appliances.

Lp is the transformer inductance value, Rcs is the
current sense resistor, which is shown as R9 in
the schematic. Fsw is the switching frequency,
which design value is 75kHz. n is the overall sys-
tem efficiency, which value is approximately
equal to 70%. Voutcc is the output voltage, which
setting is through the flyback voltage of auxiliary
winding and the feedback resistor R5, R6 as
shown in formula (2).
Vource =Vrer X (1 + &) X NiNS
6 AUX
Np/Ns/Naux (110/8/18) must be designed cor-
rectly to ensure it operates in DCM in all condi-
tions. A design value Voutcc equal to 5V and
loutcc_min equal to 2100mA are used to do the
design. Ns and Naux are number of turns of sec-
ondary and auxiliary of the transformer. VSEC_R
is the forward voltage drop of the output rectifier
diode at approximately 0.1A bias. The peak cur-
rent limit is set by (0.396x0.9)/Rcs.

-V,

SEC _R

(2)

Figure 1:

Schematic of Charger

T1EPC17 C9 R13

L—W— ’ ’

F1 1A/250V _L
R7 R2 c3 1000pF 10Q
5.1MQ<>300kQ| 1000pF
. r v
+C2 <Rs D5 RS1M A o
v o TP I0FTsMO — MK D8 s10uass P
o~ Soup | 400V R3 3900 2R11 c5 ~C6
BD1 o 1.1k0| 1000pF | 820uF
400V 63V | 63V
D1010S NPN needs to be Pt Dé ] — ~ GND
added the H/S /P iD13005X | RS1D
Yo | @ To-220 R4 - cY1
L1 1.5mH ; 150 1000pF
N —N'— —\/\/‘— 400V
R12 2.2kQ

R9 0.65Q

R10 330kQ
1 RS
80.6k(J
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High Efficiency AG/DC Primary Switching Solutions
ACT365 5V/2100MA CHARGER

Bill of Materials Electrical Specifications
REF DESCRIPTION MFTR Item Description Condition Limits
C1,C2 Capacitor, Electrolytic, 10uF/400V, 10x16mm KSC ; E——— 50Hiz, 1 minute, from primary and secon- “000vas
C3 Capacitor, Ceramic,1000pF/500V,1206,SMD POE Strength dary
c4 Capacitor, Ceramic, 10uF/35V,1206,SMD KSC 2 Bl g‘ﬁtﬁgme between pins 1and3at 1Vac | 4 5501007
C5 Capacitor, Electrolytic, 1000uF/6.3V, 8 x16mm KSC 2 P1 Leakage Ir.\ductance between pins 1 and 3 with —
c6 Capacitor, Electrolytic, 820uF/6.3V, 6.3 x 16mm KSC Inductance pins 4-5 and A-B shorted
c9 Capacitor, Ceramic,1000pF/50V,0805,SMD POE PCB To p an d Bottom L ayers
cv1 Safety Y1,Capacitor,1000pF/400V, Dip UXT
BD1 Bridge Rectifier,D1010S,1000V/1.0A,SDIP PANJIT
D5 Fast Recovery Rectifier, RS1M,1000V/1.0A, RMA PANJIT
D6 Fast Recovery Rectifier,RS1D,200V/1.0A,SMA PANJIT
D8 Diode, Schottky, 45V/10A, S10U45S, SMD Diodes
L1 Choke Coil, 1.5mH, ¢6x8mm, DIP Amode
PCB1 PCB, L*W*T=40x28.1x1.6mm,Cem-1,Rev:A Jintong
Q1 Transistor, NPN, 700V,D13005,TO-126 Huawei
F1 Fuse:1A 250V 3.6*10mm With Pigtail, ceramic tube walter Typ|Ca| Performance Characteristics
R1 Chip Resistor, 220, 0805, 5% TY-OHM
R2 Chip Resistor, 300k,1206, 5% TY-OHM . Standby Power Vs Input Voltage
R3 Chip Resistor, 3900,1206, 5% TY-OHM % 100
R4 Chip Resistor, 15Q, 0805, 5% TY-OHM T w0 —
R5 Chip Resistor, 80.6k,0805, 1% TY-OHM % 60 g ;/
R6 Chip Resistor,19.1k,0805, 1% TY-OHM T 4
R7 Chip Resistor, 10MQ, 12086, 5% TY-OHM E 20
R9 Chip Resistor, 0.650,1206, 1% TY-OHM n 0
R10 Chip Resistor, 162k,0805, 5% TY-OHM & s 230 264
R11 Chip Resistor, 1.1k, 0805, 5% TY-OHM Input Voltage (VAC)
R13 Chip Resistor, 10Q, 0805, 5% TY-OHM STANDBY POWER
T1 Transformer, Lp = 1.25mH+7%, EPC17
USB | Double-layer USB Rev:A Average Efficiency Vs Vin
SHH1 | AL HeatSink, LXWxH=7.5x17x2.0mm 100.00% By Vs vin
U1 | IC, ACT365SH-T, SOP-8 ACT & 90.00% T15V,230"
c
Transformer Specitication 3 5000% IS R
R Pind(SH2) b= 70.00%
3 0 W 650.00%
e o (1 pus o< 50.00%
3 % vo ® . 110 135 160 185 210 235
60000000 s1 0000C00OSHE B 1 ° A Vin
;;:;—- OOOOOOOOOéOOOOOOOh |- Need to add one ° s EFFICIENCY
in2—+@O0000000PIOO0O000000 || e tepe here .
Build up
wind- Terminal e Wire Insulation
ng Start Finish Type Size*QTY Layer Thick/Wide Layer
P1 2 3 74 2UEW | 0.220*1 1 0.025"8.5W 2
SH1 -> 4 0.9 Copper 0.7mm 1 0.025*8.5W 2
S1 B A 8 TEX-E 0.750*1 1 0.025*8.5W 2
P2 5 4 18 2UEW 0.14¢*3 1 0.025*8.5W 2 EVALUATION KITS vin Vo o
P3 3 1 36 2UEW 0.22¢*1 1 0.025*8.5W 2
shz . ore 3 Copper | g 15 , 0.025°8.5W 5 ACT365-01 85-264Vac 4.75-5.25V >2100mA

Note:1.SH1,SH2 are shielding; P1, P2 are primary and Slis
secondary.(Bobbin:EPC17)
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ACT366 12V/1000MA CHARGER

Input Voltage Device Standby Power | Output Voltage [ Power output | Transformer Topology

85-264VAC ACT366HY 150mwW 12v

12w EE20 Flyback

L=45.8mm
W=33.3mm
H=22.4mm

Operation and Application

Figure 1 is the schematic of an offline charger
using ACT366YH to provide output power of
12V1000mA. This circuit is a typical flyback
power supply which includes the AC rectified cir-
cuit (BD1,C1, C2),power drive circuit (BD pin,
Q1), secondary rectified circuit (D8, C5,C6) and
the IC control circuit. ACT366YH is a Primary
Side Regulator (PSR) so that the power supply
unit can regulate current and voltage without
Opto-coupler. Pin 6 and Pin 2,4,7 are the VDD
and ground pins to provide power for the IC. Pin
8 is the base drive for the NPN transistor. Pin 1 is
the switching pin. Pin 5 is the feedback pin that
senses the output current and output voltage. Pin
3 is the peak current sense pin. Resistance of
R10 determines the output DC cord compensa-
tion percentage. This circuit can be used as uni-
versal charger for Cell Phones,PDAs,
MP3,Portable Media Players, Shaver, DSCs, and
Other Portable Devices and Appliances.

Key Component Selection
The maximum output current is decided by for-
mula (1).
*
1 0.9*0.396 )ZX(UXFSW)

loutee = EX Le x(

(1)

Lp is the transformer inductance value, Rcs is the
current sense resistor, which is shown as R9 |
the schematic. Fsw is the switchin frquency,which
design value is 75kHz. n is the overall system
efficiency, which value is approximately equal to
70%. Voutcc is the output voltage, which setting
is through the flyback voltage of auxiliary winding
and the feedback resistor R5, R6 as shown in
formula (2).

RCS VOUTCC

Ns

R
Vource = Veer X (1 + —2)x _VSE()fR (2)

6 AUX

Np/Ns/Naux (96/9/12) must be designed correctly
to ensure it operates in DCM in all conditions. A
design value Voutcc equal to 12V and loutcc_min
equal to 1000mA are used to do the design. Ns
and Naux are number of turns of secondary and
auxiliary of the transformer. VSEC_R is the for-
ward voltage drop of the output rectifier diode at
approximately 0.1A bias. The peak current limit is
set by (0.396%0.9)/Rcs.

Figure 1:
Schematic of Charger

R12 2.2kQ

F1 1A/250V

L—ANN—— M

T1EE20 C9 R13

R7 R2 c3
7MGQ>300kQ|  1000pF
D5
Uu9.8 | A~ 15pF

L120mH +C2

F Vo

% 1000pF 10Q Capacitive Load Maximum 2000

A

C1 A 400V R30Q RS1M

BD1 10uF

MB10M

o D8 SB560 . +

400V NPN needs to be
added the H/S

g

Q1
D13003X
To-220

%RH cs c6
5kQ | 330pF/i | 2000uF
o 25V x2i | 25v
. C GND
—— cv1

1000pF
400V

VWA

R14 2.2kQ
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Bill of Materials

ActivePSP"

High Efficiency AG/DC Primary Switching Solutions
ACT366 12V/1000MA CHARGER

Electrical specifications

REF DESCRIPTION MFTR Item Description Condition Limits
C1 Capacitor, Electrolytic, 10uF/400V, 10 x 12mm KSC | Electrical S0, 1 G, e P e 3000Vac
c2 Capacitor, Electrolytic, 15uF/400V, 10 x 12mm KSC Strength secondary
c3 Capacitor, Ceramic,1000pF/500V,1206, SMD POE 2 P1 Inductance W:f‘;q‘fﬁf‘“’*" [l 4 e B el 1.2mH£%7
C4 Capacitor, Electrolytic, 47pF/35V, 5 x 11mm KSC 3 P1 Leakage Inductance between pins 4 and 5 with 75uH

" N Inductance pins 2-1 and A-B shorted H
C5 Capacitor, Electrolytic, 330uF/25V, 8 x 12mm? KSC
C9 Capacitor, Ceramic,1000pF/50V,0805,SMD POE PCB To p an d Bottom L ayers
CY1 Safety Y1,Capacitor,1000pF/400V,Dip UXT
BD1 Bridge,Rectifier,1000V/1A,MB10M, SMD
D5 Diode, Ultra Fast, FR107,1000V/1.0A, DO-41 Good-Ark
D6 Diode, Switching,75V/150mA,LL4 148, MICRO-MELF Good-Ark
D8 Diode, Schottky, 60V/5A, SB560, DO-201AD PANJIT
L1 Common choke mode, UU9.8,20mH, DIP
PCB1 PCB, L*W*T=45.8x33.3x1.6mm,Cem-1,Rev:A Jintong
Q1 Transistor, NPN, 700V,1.5A, D13003, TO-220 Huawei
F1 Fuse:1A 250V 3.610mm With Pigtail, ceramic tube walter Typical Performance Characteristics
R1 Chip Resistor, 22Q), 0805, 5% TY-OHM
DIRGREN 2 Standby Power Vs Input Voltage
R2 Chip Resistor, 300k, 1206, 5% TY-OHM —
g 150,00
R3 Chip Resistor, 0Q, 1206, 5% TY-OHM E 120,00
R4 Chip Resistor, 10Q, 0805, 5% TY-OHM g GLLIKD
R5 Chip Resistor, 59k, 0805, 1% TY-OHM & G0.00
-
R6 Chip Resistor, 9.09k, 0805, 1% TY-OHM 2 A
m
3 o0
R7 Chip Resistor, 2.7MQ, 1206, 5% TY-OHM w 90 115 230 Y6a
R9 Chip Resistor, 0.604Q, 1206, 1% TY-OHM
Input Voltage (VAC)
R10 Chip Resistor, 330k, 0805, 5% TY-OHM
R11 Chip Resistor, 5K, 0805, 5% TY-OHM STANDBY POWER
R12,R14 Chip Resistor, 2.2K, 0805, 5% TY-OHM
R13 Chip Resistor, 100, 0805, 5% TY-OHM Average Efficiency Vs Vin
T1 Transformer, Lp = 1.2mH+7%, EE20
> 84.00%
S/H1 AL HeatSink, LXWxH=15x23x2.0mm g e *
U1 IC, ACT366YH-T, SOP8-EP Active-Semi L 78.00%
— - ] == Efficiency Vs Vin
Transformer Specitication £ 700 115V,230"
---Pin1
- 5 o 66.00%
in: == Pin1(SH2)
pns O0000 10000000 P Reverse 110 135 160 185 210 23§
Pin2] ®@0000 P2 0000000 R 3 - A i
65000000 $10000000ee : B P1 . Vin
Pint<t i1 y
o] S$1
>000000000000000) EFFICIENCY
0000000P1 0000000 I~ 2mm margin tape s
V-l Characteristic Vs Vin(25C)
RERL )
12,00 Be— 4 - 5, v
i - = 1o
Build up % oo ﬁ =1
" i i o o
Wind- Terminal o Wire Insulation % :: - 15D
ng Start Finish Type Size*QTY Layer Thick/Wide Ir.aye ?_, )
C=L 7.00
5 - 32 2UEW | 0.250*1 1 0.025*8.5W 3 & e

p1 O sm e i

> 3 32 2UEW | 0.250*1 1 0.025"8.5W 2 ::: Hiceup
SH1 s 1 0.9 Copper 0.7mm 1 0.025*8.5W 5 0 100 200 300 400 500 500 700 800 900 10001 10012001 300
Qutput Current{mA)

s1 B A 9 TEX-E | 04072 1 0.025"8.5W 2 CC/CV CURVE

P2 2 1 12 2UEW 0.250*3 1 0.025*8.5W 2 _

EVALUATION KITS Vin Vo lo

P1 3 4 32 2UEW 0.250*1 1 0.025*8.5W 2

o q core 3 Sov | 02500 1 D 5 ACT366-01 85-264Vac 11.4-12.6V >1000mA

Note:1.SH1 and SH2 are shielding; P1 & P2 are primary and S1
is secondary.(Bobbin:EE20)
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ActivePSP"

High Efficiency AC/DC Primary Switching Solutions

ACT334 5V/7T00MA CHARGER

Input Voltage | Device | Standby Power | Output Voltage | Power output | Transformer Topology
85-264VAC ACT334 30mw 5V 3.5W EPC13 Flyback
Key Component Selection
The maximum output current is decided by for-
L=41.3mm mula(1).
W=28.1mm 1 0.9*0.396 nxF
H=13.2mm lource =7 > Lp x( )2 x( swy (1)

Operation and Application

Figure 1 is the schematic of an offline charger
using ACT334 to provide output power of
5V/700mA. This circuit is a typical flyback power
supply which includes the AC rectified circuit
(D1,D2,D3,D4,C1,L1, C2),power drive circuit (BD
pin, Q1), secondary rectified circuit (D8, C5,C6)
and the IC control circuit. ACT334 is a Primary
Side Regulator (PSR) so that the power supply
unit can regulate current and voltage without
Opto-coupler. Pin 4 and Pin 2 are the VDD and
ground pins to provide power for the IC. Pin 3 is
the base drive for the NPN transistor. Pin 1 is the
switching pin. Pin 5 is the feedback pin that
senses the output current and output voltage. Pin
6 is the peak current sense pin. Resistance of
R10 determines the output DC cord compensa-
tion percentage.

This circuit can be used as universal charger for
Cell Phones, PDAs, MP3,Portable Media Play-
ers, DSCs, and Other Portable Devices and Ap-
pliances.

RCS

Lp is the transformer inductance value, Rcs is the
current sense resistor, which is shown as R9 in
the schematic. Fsw is the switching frequency,
which design value is 75kHz. n is the overall sys-
tem efficiency, which value is approximately
equal to 70%. Voutcc is the output voltage, which
setting is through the flyback voltage of auxiliary
winding and the feedback resistor R5, R6 as
shown in formula (2).

VOUTCC

AR @)

- VSEC R

Vource =Vrer X (1 + %) X
6 AUX

Np/Ns/Naux (147/9/24) must be designed cor-
rectly to ensure it operates in DCM in all condi-
tions. A design value Voutcc equal to 5V and
loutcc_min equal to 700mA are used to do the
design. Ns and Naux are number of turns of sec-
ondary and auxiliary of the transformer. VSEC_R
is the forward voltage drop of the output rectifier
diode at approximately 0.1A bias. The peak cur-
rent limit is set by (0.396x0.9)/Rcs

Figure 1:
Schematic of Charger

L1

T1EPC13

c9
1000pF

Vo

Y
1.5mH
R7 R3 c3
L 15MQ>1MQ | 220pF R
FR110Q/1W D5 RM1S
R2 470Q
R8
15MQ
BD1 + +
MBS ANC1 A~C2
4.7uF 4.7uF
400V 400V
N
R14
= VA
GZ2012D121 R91.0Q

R13 10Q F_150V
D8 SK34 _L J_+
R11 2R C5 c6
3.9kQ | 220pF
6.3V

220pF
6.3V
C c GND
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High Efficiency AG/DC Primary Switching Solutions
ACT334 5V/7T00MA CHARGER

Bill of Materials Electrical specifications
REF DESCRIPTION MFTR Item Description Condition Limits
: : Electrical 50Hz, 1 minute, from primary and
C1,C2 Capacitor, Electrolytic, 4.7uF/400V, 8 x 12mm KSC 1 Strength SRRy 3000Vac
C3 Capacitor, Ceramic,220pF/500V,1206,SMD POE 2 Bl ., Inductance between pins 1 and 4 at 1.5mH%7
1Vac & 1kHz TSR
C4 Capacitor, Ceramic,, 4.7uF/35V, 1206, SMD POE 3 P1 Leakage Inductance between pins 1 and 4 with 75uH
Inductance pins 2-3 and 6-10 shorted H
C5,C6 Capacitor, Electrolytic, 220uF/10V, 6.3 x 8mm KSC
c9 Capacitor, Ceramic, 1000pF/50V,0805,SMD POE PCB Top and Bottom Layers
D1-D5 Diode,Rectifier,1000V/1A,1N4007, DO-41 Good-Ark
D6 Diode, Ultra Fast, FR107,1000V/1.0A, DO-41 Good-Ark
D8 Diode, Schottky, 40V/3A, SB340, SMA Good-Ark
L1 Axial Inductor, 1.5mH, 0410, DIP Amode Tech
PCB1 PCB, L*W*T=41.3x28.1x1.6mm,Cem-1,Rev:A Jintong
Q1 Transistor, NPN, 700V,1.5A, D13003, TO-251AB Huawei . . .
Typical Performance Characteristics
FR1 Fusible Resistor, 1W, 10Q, 5% TY-OHM
R1,R4 | Chip Resistor, 220Q, 0805, 5% TY-OHM = s Standby Power Vs Input Voltage
=
R2 Chip Resistor, 1.0M, 1206, 5% TY-OHM e 30
= s
R3 Chip Resistor, 4700, 1206, 5% TY-OHM g 36
o
R5 Chip Resistor, 43.4K, 0805, 1% TY-OHM e 1
> 10
o)
R6 Chip Resistor, 8.25K, 0805, 1% TY-OHM 'E 5
©
0
il
. N 0, - wvy
R7,R8 Chip Resistor, 15MQ, 1206, 5% TY-OHM a5 115 230 264
R9 Chip Resistor, 1.0Q, 1206, 1% TY-OHM Input Voltage (VAC)
R10 Chip Resistor, 80.6K, 0805, 5% TY-OHM
. ° STANDBY POWER
R11 Chip Resistor, 3.9K, 0805, 5% TY-OHM
Average Efficiency Vs Vin
R13 Chip Resistor, 10Q, 0805, 5% TY-OHM g Y
74.00%
T Transformer, Lp = 1.5mH+7%, EPC13 5+5pin »  72.00% S =
g 70.00%
u1 IC, ACT334US-T, SOT23-6 Active-Semi S 68.00% o ;
- naaliy ——Efficiency Vs Vin
. B T 66.00% T
Transformer Specitication £ oa00% ]
—— Pin3 62.00%
1 60.00%
Core
o sz-.‘! L Ejng(SHZ) 110 138 160 ' 185 210 235
Py ., |il600COG000SIOOGO00008 - Finio Vin
hd P2 THH@00000000PZ000000000)
81 Em%—--.OOOOOOOOSH1000OOOOOO) EFFICIENCY
" ﬁooooooooooooooooo)
6 OO000OOOPIOOOOOO
Pina—-H@00000000 0000000000 | V-l Characteristic Vs Vin(25°C)
a .20
—
S — = —
g — — —-— 115V
i & 4
Build up g v "
Terminal Wire Insulation ERT By
Wind- Turns % .
ing Start Err: Type Size*QTY Layer Thick/Wide 'e'fy o) & s High i
Ly { |
4 - 49 2UEW 0.120*1 1 0.025'8.5W ~Low limit
P1 & & 49 QUEW 012®'1 1 0025'85W “ n X iy ElLt A WY R ATHY RN} SN
= 1 49 2UEW 0.120*1 1 0.025*8.5W OQutput Current(mA)
SH1 2 NC 49 2UEW 0.120*1 1 0.025'8.5W
CCICV CURVE
P2 2 3 24 2UEW 0.120*1 1 0.025'8.5W 1
s1 10 6 9 TEX-E 0.400*1 1 0.025'8.5W 2 BAIRITEI S Vi b -
SH2 2 Core 1 3 ACT334-01 85-264Vac 4.75-5.25V 700-900mA

Note:1.SH1,SH2 are shielding; P1 & P2 are primary and S1is
secondary.(Bobbin:EPC13)
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ActivePSP"

High Efficiency AC/DC Primary Switching Solutions

ACT334 5V/1000MA CHARGER

Input Voltage | Device | Standby Power | Output Voltage | Power output | Transformer Topology
85-264VAC ACT334 30mw 5V 5W EPC13 Flyback
Key Component Selection
The maximum output current is decided by for-
L=41.3mm mula(1).
W=28.1mm 1 0.9*0.396 nxF
_ | =—xL, x(— . )2><( SW_) (1)
H=13.2mm outee ™ 5 7P Res Vouree
Lp is the transformer inductance value, Rcs is the
current sense resistor, which is shown as R9 in
. . . the schematic. Fsw is the switching frequency,
Operatlon and Application which design value is 75kHz. n is the overall
Figure 1 is the schematic of an offline charger system efficiency, which value is approximately
using ACT334 to provide output power of equal to 70%. Voutcc is the output voltage, which
5V1000mA. This circuit is a typical flyback power setting is through the flyback voltage of auxiliary
supply which includes the AC rectified circuit winding and the feedback resistor R5, R6 as
(D1,D2,D3,D4,C1, L1, C2),power drive circuit shown in formula (2).
(BD pin, Q1), secondary rectified circuit (D8, R N
C5,C6) and the IC control circuit. ACT334 is a Vource =Vaer X(L+ =2)x—2- -V »  (2)
Primary Side Regulator (PSR) so that the power Rs ™ Naux h
supply unit can regulate current and voltage with- Np/Ns/Naux (147/9/24) must be designed cor-
out Opto-coupler. Pin 4 and Pin 2 are the VDD rectly to ensure it operates in DCM in all condi-
and ground pins to provide power for the IC. Pin . .
3 is the base drive for the NPN transistor. Pin 1 is tions. A design value Voutcc equal to 5V and
the switching pin. Pin 5 is the feedback pin that loutcc_min equal to 1000mA are used to do the
genses the output current and output voltage. Pinf design. Ns and Naux are number of turns of sec-
is the peak current sense pin. Resistance o o
R10 determines the output DC cord compensa- f)ndary and auxiliary of the transformer. VSE(?TR
tion percentage. is the forward voltage drop of the output rectifier
This circuit can be used as universal charger for diode at approximately 0.1A bias. The peak cur-
Cell Phones, PDAs, MP3,Portable Media Play- rent limit is set by (0.396x0.9)/Rcs
ers, DSCs, and Other Portable Devices and Ap-
pliances.
Figure 1:
Schematic of Charger L
o . . T1EPC13
1.5mH % _L % c9
R7 R3 C3 R1310Q 1000pF
L—N—— 15MQ 1MQT220F)F K }—lSOV _ v
D5 RM1S o
FR1 10Q/1W ! l+

R8
15MQ

R2 470Q

MB6S 7N C1 -~ C2
47u0F | 6.8uF
400v | 400v

R14

—

=
GZ2012D121

Ccé

° D8 SK34 _L,
R11 C5
3.9kQ | 330pF 330uF
6.3V 6.3V
GND
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ActivePSP"

High Efficiency AG/DC Primary Switching Solutions
ACT334 5V/1000MA CHARGER

Electrical specifications

A et Seni

Bill of Materials

REF DESCRIPTION MFTR Item Description Condition Limits
C1,C2 Capacitor, Electrolytic, 6.8uF/400V, 8 x 12mm KSC 1 Electrical 50Hz, 1 minute, from primary and 3000V
Strength secondary ac
Cc3 Capacitor, Ceramic,220pF/500V,1206,SMD POE Inductance between pins 1 and 4 at
2 P1 Inductance Nea G P 1.55mH£%7
C4 Capacitor, Ceramic,, 4.7uF/35V, 1206, SMD POE
3 P1 Leakage Inductance between pins 1 and 4 with 75uH
C5,C6 Capacitor, Electrolytic, 330uF/10V, 6.3 x 8mm KSC Inductance pins 2-3 and 6-10 shorted
c9 Capacitor, Ceramic,1000pF/50V,0805,SMD POE PCB To p an d Bottom L ayers
D1-D5 Diode,Rectifier,1000V/1A,1N4007, DO-41 Good-Ark
D6 Fast Recovery Rectifier,RS1D,200V/1.0A,SMA Good-Ark
D8 Diode, Schottky, 40V/3A, SB340, SMA Good-Ark
L1 Axial Inductor, 1.5mH, 0410, DIP Amode Tech
PCB1 PCB, L*W*T=41.3x28.1x1.6mm,Cem-1,Rev:A Jintong
Q1 Transistor, NPN, 700V,1.5A, D13003, TO-251AB Huawei
FR1 Fusible Resistor, 1W, 10Q, 5% TY-OHM H . .
i Typical Performance Characteristics
R1,R4 Chip Resistor, 22Q, 0805, 5% TY-OHM
Standby Power Vs Input Voltage
R2 Chip Resistor, 1.0MQ, 1206, 5% TY-OHM =
3 35.00
R3 Chip Resistor, 470Q, 1206, 5% TY-OHM _E 30.00
b 25.00
R5 Chip Resistor, 60.4kQ, 0805, 1% TY-OHM 3 20.00
3 X
& 15.00
R6 Chip Resistor, 11.3kQ, 0805, 1% TY-OHM - .
£ 10.00
R7,R8 Chip Resistor, 15MQ, 12086, 5% TY-OHM & 5.00
85 115 230 264
R9 Chip Resistor, 1.0Q, 1206, 1% TY-OHM
Input Voltage (VAC)
R10 Chip Resistor, 80.6kQ, 0805, 5% TY-OHM
STANDBY POWER
R11 Chip Resistor, 3.9kQ, 0805, 5% TY-OHM
R13 Chip Resistor, 10Q, 0805, 5% TY-OHM Average Efficiency Vs Vin
T Transformer, Lp = 1.55mH+7%, EPC13 5+5pin 72.00%
> h g
u1 IC, ACT334US-T, SOT23-6 Active-Semi Q
c  70.00% B ar
Transformer Specitication 2 ey Vs Vin
p S ) 115V,230"
1 —pin3 E 68.00%
Core
o pin2 ol - 66.00%
ine
Py 1o ons_| HECO00G00CSIG0000000® 110 135 160 185 210 235
ﬁxgz—---OOOOOOOOOPZOOOOOOOO@ .
$1 Bin2 00000000SHIOOOOOOOOQ) Vin
" 0000000 0000000000
6 0O00000OPIOOO0000 EFEICIENCY
Pind 9000000000000
: V-l Characteristic Vs Vin(25C)
7.00
6.00 ——55V
. = 15V
B ui I d u p E ——115V
8 ——230V
Terminal Wire Insulation 8
iy Turns = =
ing start | HM Y iz ' Lay 3 .
ish pe Size*QTY Layer Thick/Wide @ a —s— High limit
= "
4 - 49 | 20Ew | 01201 1 0.025*8.5W Q L6 n
0.00
P1 o & 49 2UEW 0.1201 1 0.025*8.5W 0 100 200 300 400 500 600 700 80O 900 1000 11001200
= 1 49 2UEW 0.120*1 1 0.025*8.5W Output Current{mA)
SH1 2 NC 49 2UEW 0.120*1 1 0.025"8.5W CC/CV CURVE
P2 2 3 24 2UEW 0.120*1 1 0.025*8.5W 1 EVALUATION KITS vin Vo ®
S1 10 6 9 TEX-E 0.400*1 1 0.025*8.5W 2
SH2 2 Core 1 3 ACT334-02 85-264Vac 4.75-5.25V 1000-1200mA

Note:1.SH1,SH2 are shielding; P1 & P2 are primary and S1is
secondary.(Bobbin:EPC13)
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ActivePSP"

High Efficiency AC/DC Primary Switching Solutions

ACT336 5V/1200MA CHARGER

Input Voltage | Device | Standby Power | Output Voltage | Power output | Transformer Topology
85-264VAC ACT336 30mw 5V 7W EFD15 Flyback
Key Component Selection
L=26.4mm ] ] ]
W=24 4mm Lr:ﬁar?%)qmum output current is decided by for-
H=26.0mm '

Operation and Application

Figure 1 is the schematic of an offline charger
using ACT336 to provide output power of
5V1200mA. This circuit is a typical flyback power
supply which includes the AC rectified circuit
(BD1,C1, L2,C2),power drive circuit (BD pin, Q1),
secondary rectified circuit (D8, C5,C6) and the IC
control circuit. ACT336 is a Primary Side Regula-
tor (PSR) so that the power supply unit can regu-
late current and voltage without Opto-coupler.
Pin 6 and Pin 2,4,7 are the VDD and ground pins
to provide power for the IC. Pin 8 is the base
drive for the NPN ftransistor. Pin 1 is the switch-
ing pin. Pin 5 is the feedback pin that senses the
output current and output voltage. Pin 3 is the
peak current sense pin. Resistance of R10 deter-
mines the output DC cord compensation percent-
age.

This circuit can be used as universal charger for
Cell Phones, PDAs, MP3,Portable Media Play-
ers, Shaver, DSCs, and Other Portable Devices
and Appliances.

1 0.9*0.396

:EXLPX( 7> Fs

)

VOUTCC

) x( (1)

|

OouTCC RCS
Lp is the transformer inductance value, Rcs is
the current sense resistor, which is shown as
R9 in the schematic. Fsw is the switching fre-
qguency, which design value is 75kHz.n is the
overall system efficiency, which value is ap-
proximately equal to 70%. Voutcc is the output
voltage, which setting is through the flyback
voltage of auxiliary winding and the feedback
resistor R5, R6 as shown in formula (2).
Ns v, (2)

R
Voutce = Viee X (1 +—=>)x SEC_R

6 AUX
Np/Ns/Naux (140/8/23) must be designed cor-
rectly to ensure it operates in DCM in all condi-
tions. A design value Voutcc equal to 5V and
loutcc_min equal to 1200mA are used to do the
design. Ns and Naux are number of turns of
secondary and auxiliary of the transformer.
VSEC_R is the forward voltage drop of the out-
put rectifier diode at approximately 0.1A bias.
The peak current limit is set by (0.396x0.9)/Rcs.

Figure 1:
Schematic of Charger

1YY YN

T1EFD15 R13 C9

L1 1.5mH
FR110/1W

L—W——

R7
5.1MQ

R2 C3
330k| 1000pF/500V
D5 FR107

10Q 1000}p—F|
[ QV+

BD1 R8
B6S 5.1MQ

+ 1+
N C2
6.8uF 6.8uF

400V

R3 330Q

Y|
Al

Q
)

R9 0.82Q

D13003X
TO-251

1 R10 162kQ

2
D8 SK54 . .
R117<C5 ~<C6
1.1kQ| 330pF | 330pF

1%V 56N

Q1 D6

FR107

R4
220

% ?§2k0

ca —— R6
47yF 10kQ
35V

-16-




@_Aclive-Semi ActivePSP"

High Efficiency AG/DC Primary Switching Solutions
ACT336 5V/2100MA CHARGER

Bill of Materials Electrical specifications
REF DESCRIPTION MFTR Item Description Condition Limits
C1,Cc2 Capacitor, Electrolytic, 6.8uF/400V, 8x12mm Koshin q Electrical 50Hz, 1 minute, from primary and s
Strength secondary
C3 Capacitor, Ceramic,220pF/500V,0805,SMD POE -
2 P1 Inductance Inductance between pins 2 and 4 at 1.53mH+%7
c4 Capacitor, Ceramic,4.7uF/35V,0805,SMD POE 1Vac & 1kHz
- A 3 P1 Leakage Inductance between pins 1 and 3 with 75uH
C5,C6 Capacitor, Electrolytic, 330uF/10V, 8x12mm KSC Inductance pins 2-4 and A-B shorted H
C9 Capacitor, Ceramic,1000pF/50V,0805,SMD POE
PCB Top and Bottom Layers
BD1 Bridge,B6S,600V/0.5A,MDI,SMD PANJIT
D5,D6 Diode,Ultra Fast, FR107,1000V/1.0A,DO-41 Good-Ark
D8 Diode, schottky, 40V/5A, SK54, SMC PANJIT
L1 Axial Inductor, 1.5mH,0410,Dip Amode Tech
Q1 Transistor, HFE 20-25, NPN,D13003X,TO-251 Huawei
PCB1 PCB, L*W*T=26.4x24.4x0.8mm,Cem-1,Rev:A Jintong
FR1 Wire Round Resistor,1W,10 ohm,KNP, 5% TY-OHM
R1 Chip Resistor, 220, 0805, 5% TY-OHM . . .
Typical Performance Characteristics
R2 Chip Resistor, 1MQ, 0805, 5% TY-OHM
Standby Power Vs Input Voltage
R3 Chip Resistor, 330Q, 0805, 5% TY-OHM i Y P g
R4 Chip Resistor, 220, 0805, 5% TY-OHM %-
E 50w
R5 Chip Resistor, 65kQ, 0805,1% TY-OHM =
3
R6 Chip Resistor, 11.3kQ, 0805,1% TY-OHM g "
>
R7,R8 Chip Resistor, 15MQ, 1206, 5% TY-OHM o 15,00
m
R9 Chip Resistor, 0.91Q, 1206,1% TY-OHM L 10.00
BS 115 230 264
R10 Chip Resistor, 162kQ, 0805, 5% TY-OHM
Input Voltage (VAC)
R11 Chip Resistor, 3.6kQ, 0805, 5% TY-OHM
- - STANDBY POWER
R13 Chip Resistor, 10 ohm, 0805, 5% TY-OHM
T Transformer, Lp=1.53mH, EFD15 . o .
P Average Efficiency Vs Vin
U1 IC, ACT336SH,SOP-8 Active-Semi. 74.00%
Transformer Specitication g = *
c  72.00% . ) °
@ ~—4&— Efficiency Vs Vin
) 9 . 115Vv,230"
— — & 70.00%
{&' TT9®®00000 52000000000 . o Reverse w
vo_| [OOOO0000 sTO000000ee-A B 68.00%
pm—:EQOOOOOOSMOOOOOO@—M margin tape g o
P 5000000 0000000000 4 1 110 135 160 185 210 235
0000000 P1 OOOOOOO! 3 NCNC. o
'; : 900000000 0C0000000Q [ ) [ J Vln
ins T f@®@000000 P2 GO0000000) s )y A
2 359 EFFICIENCY
°
1
Build up
Terminal Wire Insulation
Windin Turns
9/ Start| Finish Type |Size*QTY | Layer | Thick/Wide | Layer
P2 8 1 23 | 2UEW | 0.120*2 1 0.025*8.5W 2
4 --> 47 | 2UEW | 0.150*1 1 0.025*8.5W
P1 <- | <- | 47 | 2UEW | 0.15¢*1 1 0.025*8.5W 2
-> 2 46 | 2UEW | 0.15¢*1 1 0.025*8.5W
SHA1 1 NC | 17 | 2UEW | 0.120*3 1 0.025*8.5W 2 EVALUATION KITS Vin Vo lo
S1 A B 8 TEX-E | 0.309*2 1 0.025*8.5W 2
SH2 NC 1 21 SJUEW | 01203 1 0.025*8.5W 2 ACT336-01 85-264Vac 4.75-5.25V >1200mA

Note:1.SH1 and SH2 are shielding; P1,P2 and P3 are primary
and S1is secondary.(Bobbin:EFD15)

-17-
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High Efficiency AC/DC Primary Switching Solutions

ACT337 5V/1500MA CHARGER

Input Voltage | Device | Standby Power | Output Voltage | Power output | Transformer Topology

85-264VAC ACT337 30mwW

5V 7.5W EE16 Flyback

L=50.6mm
W=26.2mm
H=20.9mm

Operation and Application

Figure 1 is the schematic of an offline charger
using ACT337 to provide output power of
5V/1500mA. This circuit is a typical flyback power
supply which includes the AC rectified circuit
(BD1,C1, L2,C2),power drive circuit (BD pin, Q1),
secondary rectified circuit (D8, C5,C6) and the IC
control circuit. ACT337 is a Primary Side Regula-
tor (PSR) so that the power supply unit can regu-
late current and voltage without Opto-coupler.
Pin 6 and Pin 2,4,7 are the VDD and ground pins
to provide power for the IC. Pin 8 is the base
drive for the NPN ftransistor. Pin 1 is the switch-
ing pin. Pin 5 is the feedback pin that senses the
output current and output voltage. Pin 3 is the
peak current sense pin. Resistance of R10 deter-
mines the output DC cord compensation percent-
age.

This circuit can be used as universal charger for
Cell Phones, PDAs, MP3,Portable Media Play-
ers, Shaver, DSCs, and Other Portable Devices
and Appliances.

Key Component Selection

The maximum output current is decided by for-
mula (1).
1 0.9*0.396

lOUTCC:EXLPX( R )ZX(
cs

nxFg

W
1

VOUTCC ) ( )
Lp is the transformer inductance value, Rcs is
the current sense resistor, which is shown as
R9 in the schematic. Fsw is the switching fre-
quency, which design value is 75kHz.n is the
overall system efficiency,which value is approxi-
mately equal to 70%. Voutcc is the output volt-
age, which setting is through the flyback voltage
of auxiliary winding and the feedback resistor
R5, R6 as shown in formula (2).

N
S _VSchR (2)

Vouree = Veer X (1+ &) x
6 AUX
Np/Ns/Naux (110/8/18) must be designed cor-
rectly to ensure it operates in DCM in all condi-
tions. A design value Voutcc equal to 5V and
loutcc_min equal to 1500mA are used to do the
design. Ns and Naux are number of turns of
secondary and auxiliary of the transformer.
VSEC_R is the forward voltage drop of the out-
put rectifier diode at approximately 0.1A bias.
The peak current limit is set by (0.396x0.9)/Rcs.

L

Figure 1:
Schematic of Charger

FR1 10/1W

Y YN

T1EE16 C9 R13

M

Ne.suF T 10uF< 15MQ
BD1 400V 400V
MB6S

R3300Q RS1M

L1 1.5mH _L 1000pF 10Q
R7 R2 c3
15MQ [ 1MQ | 220pF . r
+ + D5 d Vo
*c1 LZc2 R7 /\/\_|q D8 SS854
%. %

p D13005X

D+
R11
3.6kQ)

[C5 680uF/10
e

ks
[C5 680pF/10V]

Gnd

R9 0.708Q

TO-220
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High Efficiency AC/DC Primary Switching Solutions

ACT337 5V/1500MA CHARGER

Bill of Materials

Electrical specifications

REF DESCRIPTION MFTR
C1 ICapacitor, Electrolytic, 6.8uF/400V, 8x14mm Koshin
Cc2 ICapacitor, Electrolytic, 10uF/400V,10%14mm Koshin
Cc3 ICapacitor, Ceramic,220pF/500V,1206,SMD POE
C4 Capacitor, Electrolytic, 10puF/35V,5x11mm KSC

C5,C6 |Capacitor, Electrolytic,680uF/10V, 8 x16mm KSC
C9 ICapacitor, Ceramic,1000pF/50V,0805,SMD POE
BD1 Bridge Rectifier, MB6S,600V/1.0A,SDIP PANJIT
D5 Fast Recovery Rectifier, FR107,1000V/1.0A, DIP PANJIT
D6 Fast Recovery Rectifier,RS1D,200V/1.0A,SMA PANJIT
D8 Diode, Schottky, 40V/5A, SS54, SMC Diodes
L1 IChoke Coil, 1.5mH, ¢6x8mm, DIP Amode Tech

PCB1 [PCB, L*W*T=50x26x1.6mm,Cem-1,Rev:A Jintong
Q1 [Transistor, NPN, 700V,D13005,TO-220 Huawei

FR1 Fusible Resistor, 1W, 10Q, 5% TY-OHM
R1 Chip Resistor, 220, 0805, 5% TY-OHM
R2 Chip Resistor, 1M,1206, 5% TY-OHM
R3 Chip Resistor, 300Q,1206, 5% TY-OHM
R4 Chip Resistor, 15Q, 0805, 5% TY-OHM
R5 Chip Resistor, 66.7kQ, 0805, 1% TY-OHM
R6 Chip Resistor,12.4kQ, 0805, 1% TY-OHM

R7,R8 |Chip Resistor, 15MQ, 1206, 5% TY-OHM
R9 Chip Resistor, 0.7080Q,1206, 1% TY-OHM

R10 Chip Resistor, 80k, 0805, 5% TY-OHM

R11 Chip Resistor, 3.6k, 0805, 5% TY-OHM

R13 Chip Resistor, 10Q, 0805, 5% TY-OHM
T [Transformer, Lp = 1.15mH+7%, EE16

USB Double-layer USB Rev:A
U1 IC, ACT337SH-T,SOP-8 Active-Semi

Transformer Specitication
s ~ | Pin1(SH2)
P1 e Core =
T~ Pin1
4 hd Reverse i @000000 P3_ 00000000
5 Py 10 0000000 P2 OOOOO00O "
o f,'g (00000000 51‘ 00000000® 7
Pin3—HOOOOO00000000000 O4lil- Need to add one
4 ®00000000PI000000000] | ¥ertereere
Build up
}’,(ig"" Terminal‘ : - \flire : Ifsulalion —
Start Finish Type Size*QTY Layer Thick/Wide "
P1 2 3 74 2UEW 0.220*1 1 0.025*8.5W | 2
SH1 -> 4 0.9 Copper 0.7mm 1 0.025*8.5W | 2
s1 B A 8 TEX-E 0.750*1 1 0.025*8.5W | 2
P2 5 4 18 2UEW 0.14¢*3 1 0.025*8.5W | 2
P3 3 1 36 2UEW 0.22¢*1 1 0.025*8.5W | 2
sH2 | 4 core 3 ﬁgper 0.450*1 | 1 0.025'8.5W | 8

Note:1.SH1 and SH2 are shielding;

and S1is secondary.(Bobbin:EE16)

P1,P2 and P3 are primary
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Item Description Condition Limits
1 glectrical 50Hz, 1 minute, from primary and 3000Vac
trength secondary
Inductance between pins 2 and 3 at
2 P1 Inductance 1Vac & 1kHz 1.15mH+%7
3 P1 Leakage Inductance between pins 2 and 3 with 75uH
Inductance pins 4-5 and 6-10 shorted H
PCB Top Layer
PCB Bottom Layer
ool © - [y e
o P
’ g :
1)
o
; f=]
=]
|
Typical Performance Characteristics
Standby Power Vs Input Voltage
'g 35
£ 30
= 25
o
z 20
& 15
2w
2 s
bed
s 0
85 115 230 264
Input Voltage (VAC)
STANDBY POWER
Average Efficiency Vs Vin
74.00%
g 72.00% (& =
2 70.00% —4— Efficiency Vs Vin
2 68.00% 115V,230
W 66.00%
64.00%
110 135 180 185 210 2356
Vin
EFFICIENCY
V-l Characteristic Vs Vin{25°C)
<
H Hicestp
l.‘}ut‘nutc‘urremtma]
CCICV CURVE
EVALUATION KITS Vin Vo lo
ACT337-01 85-264Vac 4.75-5.25V 1500-1800mA
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High Efficiency AG/DC Primary Switching Solutions
ACT337 5V/2100MA CHARGER

A et Seni

Input Voltage | Device | Standby Power | Output Voltage | Power output | Transformer Topology
85-264VAC ACT337 30mw 5V 10.5W EPC17 Flyback
Key Component Selection
L=40.0mm ] ] ]
W=27.9mm ;r:ﬁar?%xlmum output current is decided by for-
H=22.0mm .1 0.9*0.396 F.
. . X
lource == * L x( )2><(77 W) (1)
2 RCS VOUTCC

Operation and Application

Figure 1 is the schematic of an offline charger
using ACT337 to provide output power of
5V2100mA. This circuit is a typical flyback power
supply which includes the AC rectified circuit
(BD1,C1, L2,C2),power drive circuit (BD pin, Q1),
secondary rectified circuit (D8, C5,C6) and the IC
control circuit. ACT337 is a Primary Side Regula-
tor (PSR) so that the power supply unit can regu-
late current and voltage without Opto-coupler.
Pin 6 and Pin 2,4,7 are the VDD and ground pins
to provide power for the IC. Pin 8 is the base
drive for the NPN ftransistor. Pin 1 is the switch-
ing pin. Pin 5 is the feedback pin that senses the
output current and output voltage. Pin 3 is the
peak current sense pin. Resistance of R10 deter-
mines the output DC cord compensation percent-
age.

This circuit can be used as universal charger for
Cell Phones, PDAs, MP3,Portable Media Play-
ers, Shaver, DSCs, and Other Portable Devices
and Appliances.

Lp is the transformer inductance value, Rcs is
the current sense resistor, which is shown as
R9 in the schematic. Fsw is the switching fre-
quency, which design value is 75kHz.n is the
overall system efficiency, which value is ap-
proximately equal to 70%. Voutcc is the output
voltage, which setting is through the flyback
voltage of auxiliary winding and the feedback
resistor R5, R6 as shown in formula (2).
s v, (2)

R
Voutce = Vaer X (1 +=>) x SEC_R

6 AUX
Np/Ns/Naux (110/8/18) must be designed cor-
rectly to ensure it operates in DCM in all condi-
tions. A design value Voutcc equal to 5V and
loutcc_min equal to 2100mA are used to do the
design. Ns and Naux are number of turns of
secondary and auxiliary of the transformer.
VSEC_R is the forward voltage drop of the out-
put rectifier diode at approximately 0.1A bias.
The peak current limit is set by (0.396x0.9)/Rcs.

Figure 1:
Schematic of Charger

T1EPC17 C9 R13

F1 1A/250V

1

R7 R2 C3

dtcr Lreo

3omMQ[ 1MQ 220pF
D5

1000pF 10Q
[} NE Py
. DI Vo

> 10uF T 10uF
400V 400V
BD1

D1010S NPN needs to be

added the H/S

R3390Q RS1M

Mg
L1 1.5mH

R9 0.62Q

&)

. R10 162kQ

Qi GND

D13005X
To-126

D8 S10U458 _L_ _L_
zRH c5 ce
3kQ/|\1000uF/|\ 820pF
Y D6 [ : :
RS1D
— cv1

63V | 6.3V
1@?} 1000pF
400V
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High Efficiency AC/DC Primary Switching Solutions

ACT337 5V/2100MA CHARGER

Bill of Materials Electrical specifications
RER RESCRIEIION MR Item Description Condition Limits
C1,C2 Capacitor, Electrolytic, 10uF/400V, 10x16mm KSC - . .
: : 1 Electrical 50Hz, 1 minute, from primary and 3000Vac
C3 Capacitor, Ceramic,220pF/500V,1206,SMD POE Strength secondary
C4 | Capacitor, Ceramic, 10uF/35V,1206,SMD KsC 2 P1 Inductance | S Te s I S St 1.25mH2%7
©5) Capacitor, Electrolytic, 1000uF/6.3V, 8 x16mm KSC 3 P1 Leakage Inductance between pins 2 and 3 with 750
c6 Capacitor, Electrolytic, 820uF/6.3V, 6.3 x 16mm KsC JEUEEED S -0 Nt GHID ehirits
Cc9 Capacitor, Ceramic,1000pF/50V,0805,SMD POE PC B To p an d Bottom L ayerS
CY1 Safety Y1,Capacitor,1000pF/400V,Dip UXT
BD1 Bridge Rectifier,D1010S,1000V/1.0A,SDIP PANJIT
D5 Fast Recovery Rectifier, RS1M,1000V/1.0A, RMA PANJIT
D6 Fast Recovery Rectifier, RS1D,200V/1.0A,SMA PANJIT
D8 Diode, Schottky, 45V/10A, S10U45S, SMD Diodes
L1 Choke Coil, 1.5mH, ¢6x8mm, DIP Amode Tech
PCB1 PCB, L*W*T=40x27.9x1.6mm,Cem-1,Rev:A Jintong
Q1 Transistor, NPN, 700V,D13005,TO-126 Huawei
F1 Fuse:1A 250V 3.6*10mm With Pigtail, ceramic tube walter Typ|Ca| Performance Charactel’istics
R1 Chip Resistor, 22Q, 0805, 5% TY-OHM
R2 Chip Resistor, 1MQ,1206, 5% TY-OHM - Standby Power Vs Input Voltage
R3 Chip Resistor, 390Q,1206, 5% TY-OHM % 40
R4 Chip Resistor, 150, 0805, 5% TY-OHM 5 0 —
R5 Chip Resistor, 80.6kQ, 0805, 1% TY-OHM n%_ 20 .———/
R6 Chip Resistor,18.2kQ,0805, 1% TY-OHM E‘ 10
k=l
R7 Chip Resistor, 30MQ, 1206, 5% TY-OHM s o
=
R9 Chip Resistor, 0.62Q,1206, 1% TY-OHM a 85 115 230 264
R10 Chip Resistor, 162kQ, 0805, 5% TY-OHM Input Voltage (VAC)
R11 Chip Resistor, 3kQ, 0805, 5% TY-OHM
R13 | Chip Resistor, 100, 0805, 5% TY-OHM STANDBY POWER
T Transformer, LP = 1.25mH+7%, EPC17
USB | Double-layer USB Rev:A Average Efficiency Vs Vin
80.00%
S/H1 AL HeatSink, LXWxH=7.5x17x2.0mm
= ¢ —
u1 IC, ACT337SH-T,SOP-8 Active-Semi e 78.00%
.. . Q o,
Transformer Specitication ‘G 76.00% —+—Efficiency Vs Vin
- "
....... i "= 115v,230
30 = Pind(Sh2) W 74.00%
Core M Pt - 72.00%
= Pint o
?E 00 P3 000 ° 110 135 160 85 210 256
—{®#®800000 P2 OOO000000D 2 Reverse Vi
©GOO000000 s OO0OO0000®] --Q ! ° in
0
Pin3HOOO00000 000000000 O4q|i - Need to add one st EFFICIENCY
Pin2—-H{@OO000000OPIOOO000000 |3 e 'aPe ere
- B
Build up
) Terminal Wire Insulation
:I:md- Turns
9 Start Finish Type Size*QTY Layer Thick/Wide Iéray
P1 2 3 74 2UEW 0.220*1 1 0.025*8.5W 2
SH1 > 4 0.9 Copper 0.7mm 1 0.025*8.5W 2
s1 B A 8 TEX-E 0.750*1 1 0.025*8.5W 2
P2 5 4 18 2UEW 0.14¢*3 1 0.025*8.5W 2 EALUATIEN TS Vi . -
i
P3 3 1 36 2UEW 0.22¢*1 1 0.025*8.5W 2
an || a || 2 Copper | g 150nq | 1 masy | o ACT365-02 85-264Vac 4.75-5.25V >2200mA
Note:1.SH1 and SH2 are shielding; P1 ,P2 and P3 are primary

and S1is secondary.(Bobbin:EPC17)
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